Introduction
The prevalence of chronic kidney disease (CKD) has steadily increased over the last few decades. [1, 2] Multiple factors including improvements in life expectancy and increasing prevalence of comorbid conditions such as hypertension and diabetes have contributed to this rise. CKD has impacts the health-related quality of would aid the physician to have a better understanding of the disease from patient's perspective and would aid in optimal supportive care. There is only limited data on HRQoL in CKD from Indian subcontinent. [4] [5] [6] [9] [10] [11] [12] [13] Most of the Indian studies are limited to patients having advanced CKD or end stage renal disease (ESRD). Considering the social and cultural diversity in India, there can be significant differences in HRQoL and its determinants across the country. The current study intends to assess the HRQoL and its determinants in CKD 3 to 5D using a kidney disease-specific tool (Kidney Disease Quality of Life ([KDQOL]-SF™).
Materials and Methods
This study was done in a tertiary referral center in South India, which predominantly caters to patients from socially and economically backward areas. The study included adult patients with CKD stage 3 to 5D. Patients with CKD 5D required more than 3 months dialysis vintage for recruitment. All patients attending nephrology outpatient and dialysis clinics were given consecutive numbers and entered in a register. A systematic random sampling was employed to select the study participants. Patients with a history of kidney transplantation, pregnancy, receiving immunosuppression, malignancy, psychiatric illness, and significant impairment of hearing, speech, or cognitive disturbances were excluded. The Institute Ethics Committee approved the study protocol. The study was conducted from January to May 2015.
HRQoL was assessed with KDQOL-SF™, v. 1.3 Questionnaire from RAND Corporation (refer website: http://www.rand.org/content/dam/rand/www/ external/health/surveys_tools/kdqol/kdqol13.pdf). It is a validated quality of life instrument that combines the generic SF-36 instrument with a kidney disease-specific instrument. The English questionnaire has been validated in Indian population. [9] Validation studies have been undertaken in Indian languages including Kannada, Marathi, and Hindi. [10] [11] [12] A study with a translated Tamil version has also been published. [13] The SF 36 assess the HRQoL in eight domains (physical functioning, role limitations caused by physical problems, role limitations caused by emotional problems, pain, general health, energy/fatigue, emotional well-being, and social function). Results from SF 36 are further summarized into a physical composite summary (PCS) and a mental composite summary (MCS) score.
The kidney disease-specific instrument assesses the burden of kidney disease in eleven domains (symptoms/problems of kidney disease, burden of kidney disease, effects of kidney disease, work status, cognitive function, quality of social interaction, sexual function, sleep, social support, patient satisfaction, and dialysis staff encouragement). Each domain is scored on a 100-point scale, with higher scores representing better QoL. The individual scores can be averaged to a kidney disease component summary score (KDCS). [14] The tool had already been used in predialysis patients after excluding the dialysis-specific component (dialysis staff encouragement and patient satisfaction).
The questionnaire was translated to local language according to the instructions given by RAND corporation. The translation was done by professional translators. A pilot testing with 10 patients was undertaken to assess the cultural suitability, and the inputs were used for formulating the final version. The first author was trained for administering the questionnaire. Even though KDQOL-SF™ is a self-reported questionnaire, considering the high proportion of illiterate participants, the first author administered the questionnaire by an interview to all the study participants.
Statistical methods
All categorical variables were expressed as frequencies and percentages, and continuous variables were expressed as mean with standard deviation or median with range. Student's t-test was used to compare the scores between hemodialysis (HD) and CAPD. ANOVA was used to compare the scores between the different stages of CKD from 3 to 5D. Student's t-test was also used to identify the significant changes in the KDCS, PCS, and MCS scores between categorical variables. A multiple linear regression analysis was done to identify the predictors of KDCS, PCS, and MCS. P < 0.05 was considered significant. The data were analyzed using SPSS version 19 (IBM Corporation; Armonk, NY, US).
Results
Two hundred and four patients were randomly selected from the nephrology outpatient clinic during the study period. The dialysis-specific component was excluded as predialysis patients were also included in the study. The sexual function component was also excluded from final analysis because of poor response from the participants.
T h e m e a n a g e o f t h e s t u d y p o p u l a t i o n w a s 49.14 ± 13.63 years. About 68% of participants were males. About 90% of the study population were hailing from rural areas. The etiology of CKD is given in Figure 1 . The most common etiology was CKD of unidentified etiology (CKD u). The baseline demographic and clinical characteristics are shown in Table 1 . There was a high proportion of loss of employment resulting from disease. Prior to the diagnosis of kidney disease, 85.3% (n = 174; 134 males and 40 females) were employed; but only 19.1% were employed at the time of enrollment to the study.
Measurements of HRQoL with the summary scores of the entire study population and across different categories of CKD are shown in Table 2 . A significant decline was noticed in 5/8 kidney disease-specific domains from CKD 3 to 5D. The domains under SF 36 also showed decreasing scores, but only energy/fatigue and social function showed a significant difference with increasing severity of CKD. There was no difference in the composite scores between patients on hemodialysis and peritoneal dialysis [ Table 3 ]. HD patients had lower scores for general health, emotional status, and disease burden.
Effect of selected clinical and social parameters on kidney disease component summary, physical composite summary, and mental composite summary scores
The impact of selected social and clinical parameters (age, gender, occupation, literacy rate, marital status, hemoglobin, albumin, phosphorus, and parathyroid hormone) on the composite scores is given in AKI progressing to CKD N=7 Others N=10 On multiple linear regression analysis, the predictors of KDCS were unemployment (P < 0.001) and illiteracy (P = 0.03). Unemployment (P < 0.001) and age (P < 0.001) were predictors of PCS whereas literacy level (P < 0.001) was predictive of MCS [ Table 5 ]. Age was analyzed as a continuous variable whereas others were categorical.
Figure 1: Etiology of chronic kidney disease

Discussion
There is only limited information on HRQoL in Indian patients with CKD; most of the data is restricted to patients with ESRD. This study attempted to find out the quality of life and the determinants across CKD 3 to 5D in an underprivileged, predominantly rural population with high rates of illiteracy and unemployment.
The etiologic spectrum of CKD in the current study is different, with more than half of the population having CKD u. A high prevalence of CKD u varying from 57.4% to 66.7% has been reported in predominantly agricultural communities from various countries including India, Srilanka, Egypt, and Central America. [15] The proportion of CKD u in the current study stands much higher than what is reported from the CKD registry of India. [16] The mean age of the study population is similar to previous studies from India. [2, [4] [5] [6] We observed a significant decline in KDCS with increasing severity of CKD. Among individual domains, work status scores were affected to a greater degree. Eighty five percent of the study population had prior employment, but at the time of recruitment, only one-fifth were employed. This might be secondary to the fact that majority of the patients (65%) were daily laborers involved in agricultural/construction activities that require hard physical labor. The physical effects of kidney disease There is only limited information on HRQoL and its determinants in predialysis patients. There is conflicting data on the effect of decreasing renal function on KDCS, PCS, and MCS assessed by KDQOL. We observed that KDCS declined with worsening renal function whereas the PCS and MCS showed a nonsignificant declining trend.
A study from North America reported a contrasting picture with all three composite scores showing a progressive decline with advancing kidney disease. [8] On the other hand, a Canadian study reported no differences in HRQoL between predialysis and ESRD patients, but they excluded patients with early CKD. [17] The same study reported that existential well-being showed a moderate association with HRQOL. [17] A German study reported no significant differences in MCS across the entire spectrum of CKD. [18] A study from Brazil reported findings similar to our study.Even though CKD patients had lower KDCS, MCS, and PCS when compared to the general population, the values did not vary between the different stages of CKD [19] . Literature from India using KDQOL is limited to patients with ESRD. The nonsignificant trends in PCS and MCS could result from the comparatively younger age of study population where the tolerance to nonspecific factors might be higher. As the general living standards are poor, the focus might be entirely on the effects of disease per se which would account for the decline in KDCS with progressive disease. The MCS was higher when compared to PCS, reflecting the psychologic adaptation to chronic illness. MCS and PCS could be affected by multiple factors other than the medical disease. Apart from the physical, clinical, and functional parameters, factors such as the sociocultural environment, economic status, emotional status, accessibility to medical care, and spiritual attitudes possibly play a significant role in an individual's perception of life and disease. [17] [18] [19] [20] These parameters could not be assessed with the current tool for HRQOL.
There was no difference in the KDCS, PCS, or MCS between patients on CAPD and HD. Even though the composite scores were comparable, HD patients had more burden of disease, poor general health, and lower emotional well-being. The impact of dialysis modality on HRQoL is inconclusive. As CAPD is associated with better patient autonomy, it would provide better emotional well-being. Frequent hospital visits and cannulations, complications associated with dialysis, and empiric Indian study reported better physical and emotional well-being for patients on CAPD. [21] The comparatively lesser number of CAPD patients in the current study would have affected the results.
We tried to analyze the impact of selected demographic and clinical variables on KDCS, PCS, and MCS. We observed that socioeconomic factors had a greater impact on HRQoL than the clinical variables. Unemployment and illiteracy were associated with significantly poor KDCS, MCS, and PCS. A similar observation was made by Cruz et al. in a CKD cohort that had a similar etiologic profile and socioeconomic status as in the current study. [19] Increasing age, presence of comorbidities, and lower levels of hemoglobin have been reported to be associated with poor PCS and KDCS scores. [4, 12, 14, 16, 22, 23] We found that lower hemoglobin levels were associated with poor KDCS and PCS whereas older age was associated with poor PCS. The presence of comorbidities had no impact on HRQoL.
The relatively younger age and comparatively lesser proportion of patients with comorbid conditions such as diabetes and coronary artery disease would account for this finding. Even though hypertension was present in three-fourth of the study population, it could be easily controlled with drugs. We did not attempt to assess the impact of income on HRQoL as the per capita income was much lower compared to the national average. We did not try to analyze the effect of alcoholism and smoking on HRQoL. Majority of patients were male and they had quit smoking and drinking by the time they were diagnosed to have CKD.
Female gender is considered to be associated with poor HRQOL. [4, 8, 17, 18, 24] We did not find a significant difference in the composite scores stratified by gender. This finding is rather surprising considering the fact that the study was conducted in a rural population where gender inequality is rampant. Females had inferior scores in individual domains with significantly lower scores in disease burden, cognitive function, and physical function. In the current study, males outnumbered females and the sample size might not be sufficient enough to detect a significant difference.
In our study, socioeconomic parameters emerged as a major determinant of HRQOL. Apart from anemia, other disease-related comorbidities had no major impact on QOL. Understanding the social and cultural environment of the patient is absolutely essential for optimal health care delivery. Patients with chronic medical illness need a holistic approach with a thorough understanding of the individual's perception to the disease. The policy makers should focus on measures such as education, social security, and vocational rehabilitation.
The results of the current study should be interpreted with the following limitations. Even though we could identify an association between certain parameters and HRQoL, a causal relationship could not be ascertained due to the observational nature of the study. Further longitudinal studies are required to determine a causal relationship. The impact of parameters such as gender and dialysis modality could not be determined correctly because of the relatively small numbers of participants. Dialysis prescription was empirical, and adequacy was not measured. There might be residual confounding factors such as accessibility to health care, pill burden, compliance with therapy, capacity to cope with stress, malnutrition, social, cultural, and religious practices which could affect HRQoL, for which data were not collected.
Conclusion
The results of the current study indicates that HRQoL declines with advanced stages of CKD. The kidney disease-specific domains are affected to a greater extent. Socioeconomic parameters have a major impact on HRQoL in underprivileged populations. Steps such as anemia correction and patient-centered health education could potentially improve the quality of life. Employment loss resulting from disease could be tackled by strengthening the social security measures and job retraining to suit the physical effects of the disease. Understanding the sociocultural environment of the patient is extremely important for effective health care delivery. A better understanding of HRQoL and its determinants would help to formulate individualized treatment strategies.
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